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(54) UNAUTHORIZED USE PREVENTING METHOD 



(57)Abstract: 

PURPOSE: To prevent unjust copy by hindering a copied software from being 
executed. 

CONSTITUTION: When writing a software in the physical address of a recording 
medium for the unit of a prescribed size and reading and executing the software from 
the respective physical addresses of the recording medium in the order of logical 
addresses, a correspondent relation 102 between the logical addresses of the 
software and the physical addresses for storing data corresponding to the logical 
addresses and a check program 103 for preventing the unjoint copy are added to a 
main body 101 of the software and recorded in an original 1. Before the software 
recorded in the (original or copied) recording medium is executed, the correspondent 
relation of the logical address/physical address in the recording medium is calculated 
by the check program 103, the calculated correspondent relation is compared with 
the correspondent relation 102 added to the software and when they are matched, 
the execution of the main body of the software is permitted by deciding the recording 
medium as the original but when they are not matched, the execution of the main 
body of the software is not permitted. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the unauthorized use prevention approach in the system which writes 
software in the predetermined physical address of a record medium, reads this 
software from said physical address in order of the logical address, and performs said 
software The table on which the correspondence relation of the physical address and 
the logical address which were defined beforehand was memorized, By establishing 
the program for unauthorized use prevention which prevents the unauthorized use of 
said software, and performing said unauthorized use prevention program on the 



occasion of activation of said software The correspondence relation of the physical 
address and the logical address in the storage with which said software was recorded 
is read and inspected. The unauthorized use prevention approach of preventing the 
unauthorized use of software by refusing activation of software when the 
correspondence relation of said table is compared with the inspected correspondence 
relation and it distinguishes it being inaccurate from the comparison result. 
[Claim 2] The unauthorized use prevention approach according to claim 1 of having 
made it correspondence with the logical address and the physical address in a copy 
article differ from the correspondence relation to the original when software was 
copied. 

[Claim 3] It is the unauthorized use prevention approach of relating beam claim 1 
publication at random so that correspondence of the logical address in the 
correspondence relation of the original and a physical address may not serve as 
simple ascending order or descending order. 

[Claim 4] The unauthorized use prevention approach according to claim 1 of 
inspecting the correspondence relation of said logical address and physical address 
to a record medium using the file management information in which it is written by the 
file management field of a record medium. 

[Claim 5] The unauthorized use prevention approach according to claim 1 of 
considering that the predetermined part of a record medium is a rejected region, 
recording a part of software on the back up area corresponding to said rejected 
region, and making the correspondence relation of said original complicating. 
[Claim 6] ID beforehand set to the predetermined part of the record medium with 
which software was recorded is added. In the unauthorized use prevention approach 
of the software of a system of inspecting said ID on the occasion of activation of 
software, and refusing activation of software by the inspection result The 



unauthorized use prevention program which prevents the address of said ID and the 
unauthorized use of said software for said software is made to memorize. Consider 
that the predetermined part where said medium ID was recorded in the normal mode 
is a rejected region, and the back up area corresponding to this rejected region is 
accessed. In maintenance mode, constitute a system possible [ direct access ] in said 
predetermined part, and activation of software is faced. Make it maintenance mode 
by unauthorized use prevention program execution, and data are read from said 
normal sector. The unauthorized use prevention approach of these data making it the 
normal mode by the comparison result with the medium ID of the original added to 
software, and permitting activation of software, or refusing activation of software. 
[Claim 7] The unauthorized use prevention approach characterized by changing the 
data read from ID logged point of a copy article by recording the data currently 
recorded on said back up area on ID logged point of a copy article when reading 
software, recording on other record media and creating a copy article from the record 
medium of the original with the medium ID of the original. 

[Claim 8] ID beforehand set to the predetermined part of the record medium with 
which software was recorded is recorded. In the unauthorized use prevention 
approach of software of inspecting ID of a record medium on the occasion of 
activation of software, and refusing activation of software by the inspection result ID 
of the original Irradiate a laser beam in the predetermined part of a record medium, 
and deform or deteriorate a medium front face irreversibly, and it is recorded. The 
unauthorized use prevention program which prevents the unauthorized use of 
address data and this software which directs the part where said ID and ID are 
recorded on said software is incorporated. The unauthorized use prevention 
approach of reading data from the part which said address data direct by 
unauthorized use prevention program execution, comparing these data with ID of the 



original, and permitting activation of software by the comparison result, or refusing 
activation of software at the time of software activation. 

[Claim 9] The record medium with which a laser beam is irradiated in the 
predetermined part of an optical disk, a medium front face is irreversibly deformed or 
deteriorated, and it comes to record ID. 

[Claim 10] The record medium according to claim 9 which records said ID on the 
ROM field of an optical disk. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the unauthorized use 
prevention approach of preventing the unauthorized use of software, such as data 
currently recorded on record media, such as an optical disk, and a floppy disk, a 
magnetic disk, and a program, with respect to the unauthorized use prevention 
approach. 
[0002] 

[Description of the Prior Art] Since [ this ] the application which treats mass digital 
information with the spread of portability record media with large capacity, such as an 
optical disk, and a floppy disk, a magnetic disk, is increasing, the amounts of digital 
information, such as application programs, such as data, such as an image file and a 
word processor document, and a game, word-processing software, CAD, are very 
large. 
[0003] 



[Problem(s) to be Solved by the Invention] The information currently recorded on 
record media, such as an optical disk, is digital information, and has the description 
that quality does not deteriorate even if it copies to other media. This description 
means that it can copy easily, if it turns over. Therefore, the problem of using software 
purchased neither to confidential information nor normal, such as data and an 
application program, from the original (original record medium), copying it unjustly 
has arisen, and an unfathomable thing has loss of a software-development person. 
This illegal copy bars the spread of the optical disks as a mass commutative record 
medium etc. while infringing on copyright. As mentioned above, the approach for 
preventing an illegal copy effectively is demanded. The purpose of this invention is 
offering the unauthorized use prevention approach the illegal copy of the software 
currently recorded on the record medium being prevented. Even if another purpose of 
this invention copies software unjustly, it is offering the unauthorized use prevention 
approach of preventing an unauthorized use as activation of this software cannot be 
performed. 
[0004] 

[Means for Solving the Problem] Drawing 1 and drawing 2 are the principle 
explanatory views of this invention. In drawing 1 , a record medium (original) with 
original 1, the software with which 100 is recorded on the original 1, the 
correspondence table showing correspondence with the physical address in the 
original which memorizes corresponding [ 101 ] to logical address and this logical 
address having corresponded [ bodies of software such as an application program, ] 
software [ 102 ] data, and 103 are the checking programs for illegal copy prevention 
(unauthorized use prevention). In drawing 2 , bodies of software, such as software 
with which a record medium (original) with original 1, the normal sector on which, as 
for 2, the medium ID of the original is recorded, and 3 are recorded on a shift sector, 



and 110 is recorded on the original, and 111 application programs, and 112 are the 
medium ID of the original, and a checking program for unauthorized use prevention in 
113. 
[0005] 

[Function] Software is written in the physical address of a record medium in 
predetermined size, and this software is read from each physical address of a record 
medium in order of the logical address, and is performed. In this case, the checking 
program 103 for unauthorized use prevention is added to the body 101 of software at 
correspondence relation 102 list with the physical address which memorizes the 
software data according to the logical address and this logical address, and it records 
on the original 1 . And it asks for actual correspondence relation with the physical 
address in the record medium which memorizes the software data according to the 
logical address and this logical address by the checking program 103 in advance of 
activation of the software 100 currently recorded on the predetermined record 
medium (the original or copy article). Subsequently, the correspondence relation for 
which it asked is compared with the correspondence relation 102 added to software, 
and when in agreement, a record medium permits activation of the body 101 of 
software noting that it is the original, and, in the case of an inequality, does not permit 
activation of the body of software. If it does in this way, by making it differ from the 
correspondence relation [ correspondence / with the logical address and the physical 
address in a copy article ] to the original 1, activation of the copied software can be 
prevented and an illegal copy can be prevented. 

[0006] Moreover, while recording Medium ID on the normal sector 2 ( drawing 2 ) of 
the original 1, the medium ID 112 of the original and the checking program 113 for 
unauthorized use prevention are added to the body 1 1 1 of software, and it records on 
the original 1 . Moreover, it controls to make into a defective sector the normal sector 2 



on which Medium ID was recorded in the normal mode, to access the shift sector 3 of 
this defective sector, and not to make the normal sector 2 into a defective sector in 
maintenance mode, but to access this normal sector. And activation of the software 
110 currently recorded on the predetermined record medium (the original or copy 
article) is faced. Make it maintenance mode by the checking program 113 for 
unauthorized use prevention, and data are read from the normal sector 2. These data 
confirm whether it is in agreement with the medium ID of the original 1 added to 
software. When in agreement, a record medium is made into the normal mode, 
permits activation of the body 1 1 1 of software noting that it is the original, and since it 
is a copy article, in the case of an inequality, it does not permit activation of software. 
If it does in this way, when reading software 110 and copying to a copy article from 
the original 1 in the normal mode, the data currently recorded on the shift sector 3 will 
be recorded on the normal sector 2 of a copy article, and unlike the medium ID of the 
original, the data read from the normal sector of a copy article can prevent activation 
of the copied software by this, and can prevent an illegal copy. 
[0007] 
[Example] 

(a) Structure-of-a-system drawing 3 is a structure-of-a-system Fig. which uses an 
optical disk as a record medium, as for an optical disk and 21, a host system (body 
section of a computer) and 41 are the data input sections (control unit), and an optical 
disk drive and 31 have [ 1 ] keyboard 41a and mouse 41b. 51 is displays, such as 
CRT and a liquid crystal display, and 61 is a printer. In addition, a hard disk drive unit 
and a floppy disk drive unit are formed suitably. 

[0008] Drawing 4 is the electric block diagram of a system, and gives the same sign to 
the same part as drawing 2 . For an optical disk drive and 22, as for a host system, 
and 71a-71b, a hard disk drive and 31 are [ 21 / an I/O controller and 72 ] SCSI (Small 



Computer System lnterface:SCSI) buses, SCSI is the interface to which external 
storage is connected to the body of a computer, and specification is prescribed by 
ANSI (American National Standard Institute). A SCSI bus consists of the data bus 
and nine control buses which consist of 8 bits and a parity bit. Being able to connect 
SCSI devices (a host computer, disk drive controller, etc.) to this SCSI bus to a 
maximum of eight sets, each equipment has a recognition number to 0-7 which are 
called ID (Identifier). By a diagram, ID0-ID1 are assigned to I/O controllers 71a-71b, 
and ID7 is assigned to the host system 31. Although the optical disk drive 21 and one 
hard disk drive 22 are connected to I/O controllers 71a-71b, respectively, two or more 
sets of drives are connectable. 

[0009] In the host system 31, for a central processing unit (processor) and 31b, 
memory (main storage) and 31c are [ 31a / a host adaptor and 71c-71d of a DMA 
controller and 31 d ] I/O controllers, and each part is connected to host bus 31 e. 23 is 
a floppy disk drive and is connected to l/O-controller 71c. As for 41 , a control unit and 
51 are printers, and a display and 61 are connected to 71 d of I/O controllers, 
respectively. It is combined with a SCSI interface between a host system 31 and 
l/O-controller 71a - 71b, and is combined for example, with the ESDI interface 
(Enhanced Small Device Interface) between I/O controllers 71a-71b, each drive 21, 
and 22. As the SCSI bus 72 was formed for the optical disk drive 21 and the hard disk 
drive 22 apart from isolation and a host bus from host bus 31 e, I/O controllers 
71a-71b for each drive were connected to this SCSI bus and drives 21 and 22 were 
controlled by this system with I/O controllers 71a and 71 b, the burden of a host bus is 
mitigated. 

[0010] (b) Optical disk drawing 5 is the configuration explanatory view of the optical 
disk based on the International Standard (ISO standard), and make a longitudinal 
direction into a block number (0-24), and it makes a lengthwise direction a track 



number. From the 3rd truck to 9996 trucks are the access good fields 10 which a user 
can access by the usual approach. The shift sector field 12 which memorizes data 
instead of the user data area 1 1 and a defective sector is established in the access 
good field 10. the defect management area (Defect Management Area) 14a and DMA 
14b prepares in three trucks each of the inside of the access good field 10, and an 
outside -- having - further - among those, an inner and the outer control trucks 
(control zone) 15a and 15b, and the margin sections 16a and 16b are formed in the 
periphery. 

[0011] The defect management area DMA is equipped with a disk definition sector 
(Disk Definition SectonDDS), and PDL (Primary Defect List) and SDL (Secondary 
Defect List) are memorized by this disk definition sector DDS. These [ PDL and SDL / 
both ] memorize the correspondence information on a defective sector and a shift 
sector (shift management information), and the thing and SDL by which PDL is 
recorded at the time of the disk initialization at the time of shipment of an optical disk 
or a format etc. are recorded by adhesion of the degradation ****** dust of the optical 
disk by user use when a defective sector occurs, and they are updated each time. 
[0012] The user data area 11 can be applicable now to one or more partitions, 
classifying it. Explanation of a DOS partition prepares in the partition file management 
field 13a which memorizes file management information, and file space 13b which 
stores a file, as shown in drawing 6 . Directory 13a-4 which direct the disk descriptor 
(BPB table: BIOS PARAMETER BLOCK) 13a-1 which describes information required 
for file management in partition, 1st [ which were doubled ], and 2nd file allocation 
table (FAT) 13a-2, 13a-3, and the head cluster number of each file in file 
management field 13a are memorized, that disk descriptor 13a-1 describes the 
volume structure parameter of a disk to be - it is -- several [ of the sector size (byte 
count per 1 sector) SS, and the numbers SC and FAT of sectors (block) per one 



cluster ] - the number RDE of entries of FN (= 2) and a root directory, the total 
number TS of sectors, the number of sectors per 1 FAT, the number SPT of sectors 
per one truck, etc. are described. 

[0013] each FAT13a- 2 and 13 - a-3 consists of format identifier (Format Identifier) 
13a-5 and FAT entry section (FAT entries) 13a-6. a number with FAT entry section 
13a-6 [ equal to the number of clusters of a partition ] of FAT entries - having « 
respectively -- 0000 and 0002- the value of MAX, FFF7, and FFFF is taken. It means 
that a cluster of 0000 is intact, and it means that a cluster is using 0002-MAX and the 
next storing location of a file is directed with the value. Each directory entry in 
directory entry section 13a-4 consists of 32 bytes, and as shown in drawing 7 , it has 
file name column 13a-41, filename extension column 13a-42, attribute display column 
13a-43, reservation field column 13a-44, file change time column 13a-45, file 
modification date column 13a-46, head cluster number column 13a-47 of a file, and 
file size column 13a-48. 

[0014] Drawing 8 shall be the explanatory view of a directory entry and a FAT entry 
showing the storing location of file name "FILE", and file "FILE" shall be stored in 
cluster number 0004H ->0005H ->0006H ->000AH. Head cluster number"0004" of a 
file makes it correspond to file name "FILE", and is memorized by the directory entry, 
a cluster number 0004 « FAT -- an entry -- **** -- a file - a degree - storing -- a 
location -- being shown - a cluster number ~ " -- 0005 -- " -- storing -- having a 
cluster number 0005 -- FAT -- an entry **** « a file - a degree storing -- a 
location - being shown -- a cluster number « " 0006 - " storing - having - a 
cluster number 0006 - FAT - an entry -- **** -- a file - the last -- storing - a 
location being shown -- a cluster number " - 000 A " storing having a 
cluster number - 000 -- A -- FAT - an entry **** -- an end of file -- be shown -- 
"FFFF" storing - having **** « . 



[0015] (c) The block diagram 9 of the 1st example and software of the unauthorized 
use prevention approach of this invention is a software configuration Fig. which 
realizes 1st unauthorized use prevention of this invention, and, for an optical disk 
(original) and 13a, a file management field and 13b of a file space and 13a-2 are [ 1 / 
FAT and 13a-4 ] directories. 100 is the application program (a program name is set to 
SAMPLE.TXT) recorded on file space 13b, and consists of a body 101 of software, a 
correspondence table 102 showing correspondence relation with the physical 
address in the original 1 which memorizes the software data according to the logical 
address and this logical address, and a checking program 103 for unauthorized use 
prevention. 

[0016] The head cluster (cluster 1) of an application program (SAMPLE.TXT) 100 is 
stored in the cluster number 1 (physical address 1) of the original 1. the 2nd cluster 
(cluster 2) a cluster number 3 - the 3rd cluster (cluster 3) - a cluster number 2 
the 4th cluster (cluster 4) -- a cluster number 4 if it shall store, respectively The 
directory entry and FAT chain information which are shown in drawing 10 (a) are 
written in directory 13a-4 and FAT13a-2. 

[0017] the head cluster at the time of writing in or reading an application program 
(SAMPLE.TXT) 100, the 2nd cluster, and ... the n-th cluster ... expresses the logical 
address and it expresses as the logical address 1 (cluster 1), the logical address 2 
(cluster 2), logical address n (cluster n), and respectively, moreover, the cluster 
number 1 in an optical disk, a cluster number 2, cluster number n ... a physical 
address expressing -- a physical address 1, a physical address 2, and ... physical 
address n -- it is expressed as ... As mentioned above, if the logical address and a 
physical address are defined, it will come to be shown in drawing 10 (b), and this will 
serve as the correspondence relation 102 between a physical address and the logical 
address, and the logical address memorized in each physical address will be built into 



an application program (SAMPLE.TXT) 100 as shown in drawing 9 . In addition, if the 
correspondence table 102 needs to hold no correspondence with the physical 
addresses and the logical addresses which memorize software, for example, first 
about three correspondences are held, it is enough. Moreover, in the original, as the 
correspondence relation between the logical address and a physical address does 
not serve as simple ascending order or descending order, it does not continue and 
write an application program in a physical address, but it writes it in so that it may 
become discontinuous, so that it may not become simple relation. 
[0018] - Unauthorized use prevention processing drawing 11 is the flow chart of 
unauthorized use prevention processing. After setting an optical disk to the optical 
disk drive 21 ( drawing 4 ), from a keyboard, SAMPLE.TXT is inputted and the 
depression of the return key is carried out (step 201), Thereby, a host system 31 
acquires application program SAMPLE.TXT according to a handshake predetermined 
between the optical disk drives 21, and stores it in memory 31b (step 201). 
Subsequently, the checking program 103 for unauthorized use prevention of an 
application program starts (step 203), and the following unauthorized use prevention 
processings are performed. That is, a directory entry and FAT chain information are 
retrieved from an optical disk, and the location on the optical disk of application 
program SAMPLE.TXT is read. At this time, the data shown in drawing 10 (a) are 
read (step 204). 

[0019] After an appropriate time, each physical address of a head cluster (logical 
address 1), the 2nd cluster (logical address 2), and the 3rd cluster (logical address) is 
discriminated from FAT chain information (step 205 - step 207), and the 
correspondence table of the logical address and the physical address of an 
application program is created (step 208). If creation of a correspondence table is 
completed, it will compare with the correspondence table of the original included in 



application program SAMPLE.TXT (step 209). If an optical disk is the original, since it 
is in agreement, activation of the body 101 of an application program is permitted 
henceforth (step 210). However, when the created correspondence table and the 
correspondence table of the original included in application program SAMPLE.TXT 
are not in agreement, since an optical disk 1 is a copy disk, it displays messages, 
such as warning, forbids activation of the program body 101 (step 21 1), and finishes 
processing. 

[0020] By the way, the reason the correspondence table which was created in the 
case of the copy disk, and the correspondence table of the original included in 
application program SAMPLE.TXT stop corresponding is as follows. [ whose ] If 
application program SAMPLE.TXT of the original is copied to a copy disk using the 
copy command of DOS, moreover, this program will be written in a copy disk in order 
of a physical address in order of the logical address. Therefore, if application program 
SAMPLE.TXT shall be copied from the physical address 1 of a copy disk The head 
cluster (cluster 1) of application program SAMPLE.TXT is stored in a physical 
address 1. To a physical address 2, the 3rd cluster (class 3) the 2nd class (cluster 2) 
to a physical address 3 the 4th cluster (class 4) -- a physical address 4 ... it is stored, 
respectively and the directory entry and FAT chain information which are shown in 
drawing 12 (a) are written in directory 13a-4 and FAT13a-2. And from this directory 
entry and FAT chain information, when the correspondence relation between a 
physical address and the logical address is created, it comes to be shown in drawing 
12 (b), and differs from the physics and the logic address table in the original 
( drawing 10 (b)). 

[0021] In addition, when the original of drawing 13 (a) is generally copied to a copy 
disk, it comes to be shown in drawing 13 (b). Consequently, correspondence of the 
physics and the logical address in the original is physical address C. Physical address 



(C+1) Physical address (C+2) 

Logical address 1 Logical address 3 Correspondence of physics and the logical 
address is physical address D. Physical address (D+1) Physical address (D+2) [ in / 
when it is the logical address 2 / a copy disk ] 

Logical address 1 Logical address 2 It becomes the logical address 3. Physics and a 
logic address table are (1). (2) which has changed the physical address to D from C It 
is different in that the relation between a physical address and the logical address 
differs, activation of the software of a copy disk is prevented, and an illegal copy is 
prevented. [ in / from this / the original and a copy disk ] 

[0022] (d) In the 2nd example [ 1st ] of an example of the illegal copy prevention 
approach of this invention, the correspondence relation between a physical address 
and the logical address was included in the application program (software) per cluster. 
This is because it accesses per cluster in a DOS command. By the way, by the SCSI 
copy command, per [ original ] block (sector), data are read and it can record on a 
copy disk. The user data area of an optical disk becomes the same by the original 
and the copy disk, and it becomes impossible to be able to finish preventing use by 
the illegal copy in the 1st example in this case. For this reason, the correspondence 
relation between a physical address and the logical address is included in an 
application program (software) per sector, and it is made for the original to differ in 
this relation from a copy disk in the 2nd example. 

[0023] - Software configuration drawing 14 is the software configuration Fig. of the 
2nd example. 1 - an optical disk (original) and 1 1 - for a file management field and 
13b, a file space and 13a-2 are [ a user data area and 12 / a shift sector field and 13a 
/ a directory and 14a of FAT and 13a-4 ] defect management area (DMA). Although 
Sn is a normal sector, it is considered that it is a defective sector, and the data which 
should be recorded on this sector Sn are recorded on the shift sector Sc, and the 



correspondence relation between defective sector (in fact normal sector) Sn and the 
shift sector Sc is recorded on defect management area (DMA) 14a. 100' is the 
application program (a program name is set to SAMPLE.TXT) recorded on file space 
13b, and consists of body of software 101\ correspondence table 102' of the physical 
address and the logical address in the original, and checking program 103' for 
unauthorized use prevention, the part which application program 100' is written in one 
by one as a dotted-line arrow head shows to the file space containing defective sector 
(in fact normal sector) Sn, and should be recorded on defective sector (in fact normal 
sector) Sn - software is recorded on the shift sector Sc. 

[0024] It makes the 0th sector [ 0th ] truck a head sector (1st sector), a sector (block) 
is followed to subsequent sectors, attaches watch, and can express it by this number 
while a track number and the sector location (a notation called the i-th sector [ j-th ] 
truck) in this truck can express it. The former is defined as a physical address and the 
latter is defined as the logical address. If a physical address and the logical address 
are defined as mentioned above and the application program is recorded from the 
physical address (F-1) like drawing 14 , the correspondence of a physical address 
and the logical address which memorizes an application program comes to be shown 
in drawing 15 , and this will become correspondence table 102' of physics and the 
logical address, and it will be included in application program (SAMPLE.TXT) 100'. In 
addition, correspondence table 102' is enough if about three correspondences which 
need to hold no correspondence of the physical addresses and the logical addresses 
with which the application program is recorded, for example, contain a defective 
sector are held. 

[0025] - Correspondence drawing 16 of the physical address and the logical address 
of the whole optical disk is the explanatory view of correspondence of the physical 
address and the logical address of the whole optical disk, and 14a is defect 



management area (DMA). As shown in this DMA at drawing 16 (a), the block address 
of a defective sector and a shift sector shall be written in. The correspondence 
relation between the physical address (the i-th sector [ j-th ] truck) of a normal sector 
and logical address A shown by degree type A=25 and i+j +1 is. However, a top type 
is not materialized about a defective sector. The sector of a physical block address 
(the 123rd sector [ 4th ] truck) is a defective sector from DMA. For this reason, the 
physical address of this defective sector cannot be matched with the logic block 
address 3080, but instead the physical block address (the 9990th sector [ 0th ] truck) 
of a shift sector is matched, and the correspondence table of a logic-physics block 
address comes to be shown in drawing 16 (b) as a result. Above, although the case 
where the number of defective sectors was one was explained, when there are more 
than one, the table corresponding to a logic-physics block address of the whole 
optical disk is created similarly. 

[0026] - The 2nd unauthorized use prevention control drawing 17 is the flow chart of 
the 2nd unauthorized use prevention processing. In addition, in the original, although 
3080 (physical address: the 123rd sector [ 4th ] truck) is a normal sector, it acts as 
defective sector everybody, and the block address of this defective sector and a shift 
sector is recorded on DMA14a, as shown in drawing 16 (a). Moreover, application 
program SAMPLE.TXT is recorded on the logical addresses 3078-3082. In this case, 
the software part recorded on the logical address 3080 is not recorded on the 123rd 
sector [ 4th ] truck of a physical address, but is recorded on the 9990th sector [ Oth ] 
truck which is a shift sector. Therefore, it came to have surrounded correspondence 
of physical-logical address of the first three sectors of application program 
SAMPLE.TXT by the dotted line of drawing 16 (b), and this is contained in application 
program 100' as correspondence table 102' of physical-logical address. 
[0027] After setting an optical disk to the optical disk drive 21 ( drawing 4 ), from a 



keyboard, SAMPLE.TXT is inputted and the depression of the return key is carried 
out (step 301). Thereby, a host system 31 acquires application program 
SAMPLE.TXT according to a handshake predetermined between the optical disk 
drives 21, and stores it in memory 31b (step 302). Subsequently, checking program 
103' for unauthorized use prevention of application program SAMPLE.TXT starts 
(step 303), and the following unauthorized use prevention processings are performed. 
That is, the shift management information (refer to drawing 16 (a)) which shows 
correspondence of a defective sector and a shift sector is acquired from defect 
management area (DMA) 14a of an optical disk, and it memorizes to memory 31b 
(step 304). 

[0028] Subsequently, the correspondence table of the logical address and the 
physical address of an entire disk is created using shift management information 
(step 305). After an appropriate time, the logical address on the disk of application 
program SAMPLE.TXT is read in the file system of a disk (step 306). For example, 
since the logical address of each file becomes clear from a directory entry and FAT 
information, in the case of the disk managed by MS-DOS, these file management 
information is read, and it is asked for the logical address on the disk of application 
program SAMPLE.TXT. Subsequently, using the correspondence table for which it 
has asked at step 305, it asks for the physical address corresponding to the first three 
logical addresses of an application program, and the correspondence table of 
physical-logical address is created (step 307). 

[0029] If the correspondence table of physical-logical address is created, it will 
compare with the correspondence table of the original included in application program 
SAMPLE.TXT (step 308). If an optical disk is the original, since it is in agreement, 
activation of body 101' of an application program is permitted henceforth (step 309). 
However, when the created correspondence table and the correspondence table of 



the original included in application program SAMPLE.TXT are not in agreement, since 
an optical disk is a copy disk, it displays messages, such as warning, forbids 
activation of the program body 101 (step 310), and finishes processing. 
[0030] By the way, the reason the correspondence table which was created in the 
case of the copy disk, and the correspondence table of the original included in 
application program SAMPLE.TXT stop corresponding is as follows. [ whose ] This 
program that copies application program SAMPLE.TXT of the original to a copy disk 
per sector (block) is written in a copy disk in order of the logical address using a SCSI 
copy command. Therefore, if application program SAMPLE.TXT shall be copied from 
the logical address 3078 of a copy disk ** A head sector is recorded on the logical 
address 3078 (physical address: the 123rd sector [ 2nd ] truck). ** The 2nd sector is 
recorded on the logical address 3079 (physical address: the 123rd sector [ 3rd ] truck). 
** The third sector is recorded on the logical address 3080 (physical address: the 
123rd sector [ 4th ] truck). ** the 4th sector is recorded on the logical address 3081 
(physical address: the 123rd sector [ 5th ] truck) -- having ** the 5th sector is 
recorded on the logical address 3082 (physical address: the 123rd sector [ 6th ] truck). 
[0031] For this reason, the correspondence table of physical-logical address created 
from a copy disk comes to be shown in drawing 18 , and differs from the 
correspondence table of the original. In addition, by the copy disk, it is supposed that 
the logical address 3080 (physical address: the 123rd sector [ 4th ] truck) is a normal 
sector. However, even if it is a defective sector, since the same shift sector as the 
original must have been assigned, correspondence tables differ. Moreover, such a 
probability is very low although the application program was recorded from the same 
logical address as the original in the copy disk on account of explanation above. 
[0032] When the original of drawing 19 (a) is generally copied to a copy disk, it comes 
to be shown in drawing 19 (b). Consequently, correspondence of the physics and the 



logical address in the original is a physical address. (F-1) Physical address G 
Physical address (F+1) Logical address I Logical address (1+1) Logical address (I+2) 
Although it becomes Correspondence of the physics and the logical address in a copy 
disk is a physical address. K Physical address (K+1) Physical address (K+2) Logical 
address L Logical address (L+1) Logical address (L+2) It becomes. Physics and a 
logic address table are (1). (2) from which the physical address differs It is different in 
that the relation between a physical address and the logical address differs, activation 
of the software of a copy disk is prevented, and an illegal copy is prevented. [ in / from 
this / the original and a copy disk ] 

[0033] (e) In the 3rd example [ 1st and 2nd ] of an example of the unauthorized use 
prevention approach of this invention, although distinction of the original and a copy 
disk was carried out from the correspondence relation between the logical address 
and a physical address, perform distinction of the original and a copy disk using 
Medium ID in the 3rd example. 

[0034] - An optical disk and the block diagram 20 of software are explanatory views of 
the 3rd example of this invention. For 1, an optical disk (original) and 11 are [ a shift 
sector field and 14a of a user data area and 12 ] defect management area (DMA). 2 is 
a sector on which Medium ID is recorded, and regards it as a normal sector in 
maintenance mode, that it is considered in the normal mode that is a defective sector, 
and 3 are shift sectors accessed instead of a sector 2 in the normal mode, and the 
correspondence relation between a defective sector (in fact normal sector) 2 and the 
shift sector 3 at the time of the normal mode is recorded on defect management area 
(DMA) 14a. That is, correspondence (shift management information) with track 
number Td of a defective sector 2, a sector number Sd, and track number Ta of the 
shift sector 3 and a sector number Sa is recorded on DMA 14a. 1 10 is an application 
program (a program name is set to SAMPLE.TXT), and consists of a body 111 of 



software, a medium ID 112 of the original, and a checking program 113 for 
unauthorized use prevention. 

[0035] - The 3rd unauthorized use prevention control drawing 21 is the flow chart of 
the 3rd unauthorized use prevention processing. In addition, while recording Medium 
ID on the sector 2 which has the predetermined physical address of the original, the 
medium ID 112 of the original and the checking program 113 for unauthorized use 
prevention are added to application program SAMPLE.TXT, and it records on the 
original 1 . Moreover, the body of software shall be enciphered. After setting an optical 
disk to the optical disk drive 21 ( drawing 4 ), from a keyboard, SAMPLE.TXT is 
inputted and the depression of the return key is carried out. Thereby, a host system 
31 acquires application program SAMPLE.TXT according to a handshake 
predetermined between the optical disk drives 21, and stores it in memory 31b. 
Subsequently, the checking program 113 for unauthorized use prevention is started, 
and the following unauthorized use prevention processings are performed. First, the 
mode is switched and it is made maintenance mode (maintenance mode) (step 401). 
Maintenance mode will be the mode which does not make the normal sector 2 a 
defective sector, but is treated as a normal sector, and if it puts in another way, it will 
be the mode in which the shift management information memorized by DMA14a is not 
referred to. 

[0036] Subsequently, from the sector 2 appointed beforehand, data (in the case of the 
original, in the case of Medium ID and a copy disk, it is mere data) are read (step 402), 
the mode is switched, and it is made the normal mode (step 403). The normal modes 
are the mode which makes the normal sector 2 a defective sector, and the mode in 
which the shift management information memorized by DMA14a will be referred to as 
effective if it puts in another way. Subsequently, based on the program which 
decoded whether to be in agreement with the medium ID of the original 1 with which 



the read data are contained in application program SAMPLE.TXT, and the application 
program enciphered since the optical disk with which the optical disk drive was 
equipped when in agreement [ checked and (step 404) ] is the original (step 405), 
decoded, and was acquired, the body 111 of software is performed in the normal 
mode (step 406). 

[0037] However, in the case of an inequality, since an optical disk is a copy disk, 
messages, such as predetermined warning, are displayed, and actuation is 
suspended (step 407). Above, although it is the case where the body 1 1 1 of software 
is enciphered, it cannot encipher but step 405 can also be skipped. By the way, in the 
case of a copy disk, the reason the data read from the sector 2 are not the medium ID 
of the original is as follows. That is, a copy is performed in the normal mode by 
reading application program SAMPLE.TXT1 10 and recording on a copy disk from the 
original 1. However, in the normal mode, since it is considered that the sector 2 on 
which Medium ID is recorded is a defective sector, it will not be able to access a 
sector 2, but the shift sector 3 will be accessed, and the data of the shift sector 3 will 
be written in the sector 2 of a copy disk. For this reason, unlike the medium ID of the 
original, the data read from the predetermined physical address (sector 2) of a copy 
disk can prevent activation of the copied software, and can prevent an unauthorized 
use. 

[0038] Moreover, since it is not copied to the contents of the shift management 
information currently recorded on defect management area (DMA), or the defective 
sector 2 even if it copies per sector with a SCSI copy command, use by the illegal 
copy can be prevented. Although the above example explained the case where this 
invention was applied to an optical disk, as for this invention, it is needless to say that 
it is applicable not only to an optical disk but the record medium of a hard disk, a 
floppy disk, and others. 



[0039] (f) In order to prevent a copy using the 4th example and outline medium ID of 
the unauthorized use prevention approach of this invention, it is that a user is made 
not to be rewritten absolutely about the medium ID recorded on an optical disk. If it 
does in this way, since the medium ID of the original differs from the medium ID of 
other optical disks, the activation is ref usable even if it copies software to other optical 
disks. In order to rewrite Medium ID and to make it impossible, it is necessary to 
record this ID irreversibly physically. First, on an optical disk, an absolute location 
(sector) is prepared and Medium ID is recorded in the location. The approach of 
record is not recorded on an optical MAG target, but carries out low-speed rotation of 
the disk, and is recorded by the write-once (write once) method by the laser beam of 
high power. Equipment special to recording on the film of a magneto-optic-disk 
medium by the write-once formula is needed, and it becomes impossible for a general 
user to simply rewrite Medium ID. 

[0040] - Explain taking the case of the magneto-optic disk of 13.5 inches of examples. 
The disk rotational frequency of the optical disk drive by which current marketing is 
carried out is 2400 - 3600rpm, and, as for record laser power, it is common that it is 
around 10mW. The data area of a magneto-optic disk is rewritable, and record of data 
is performed by the optical MAG signal. A magneto-optic disk also has a ROM field 
and disk control information etc. is recorded on this ROM field. Although the above is 
the case where it is the full RAM disk which can rewrite the whole surface of a data 
area, the disk of a ROM field also has all or some of data areas (a full ROM disk, 
partial ROM disk). Predetermined information is recorded on a ROM field by 
irregularity (pit), and a general user cannot write data in a ROM field. Then, it is 
possible to record Medium ID on a ROM field like informational record. However, it 
records on a ROM field with irregularity by information and Medium ID using the mold 
for substrate formation called La Stampa. For this reason, in order to change Medium 



ID for every magneto-optic disk, La Stampa from which ID differs must be prepared 
for every sheet, and it is not realistic. 

[0041] In the example of this invention, the magneto-optic disk equipped with the 
RAM section and the ROM section was prepared, the laser beam of high power was 
used for the ROM section by low-speed rotation, and the pit was formed in false. The 
servo property of a drive was also made to correspond to low-speed rotation at this 
time. Since reading of the ROM section uses the strength of the reflected light as the 
method of formation of a pit, if a hole may be formed completely and a pit signal can 
be read, it is also good not to break, to make record film transform or to deteriorate a 
hole completely. Drawing 22 is (1), when it is the explanatory view of the pit formation 
approach and divides roughly. A pierce die and (2) A phase change mold and (3) A 
bubble mold and (4) There is a texture mold. A pierce die irradiates the laser beam of 
high power at the record film formed on the transparent substrate, such as Te-C and 
Te-Se, raises temperature more than the melting point of a recording layer, or the 
decomposition point, and forms a hole. If it scans by the weak laser beam, since the 
reflected light does not return, from the part of a hole, a signal is reproducible by 
detecting reflected light reinforcement with a photodiode. 

[0042] On a transparent substrate, a phase change mold vapor-deposits Te02 and 
Te of 2 yuan with coincidence vacuum deposition etc., and forms the amorphous film 
(record film) of TeOx (x=1.1-1.5), it irradiates a laser beam and it carries out a 
temperature up to this amorphous film to crystallization temperature, and after an 
appropriate time, it cools gradually and it changes a laser beam exposure part to a 
crystallized state. In a crystal part and an amorphous part, since the amounts of 
reflected lights of a laser beam differ, data can be recorded once and these data can 
be read. On a transparent substrate, a bubble mold carries out the laminating of a 
giant-molecule trigger layer and the recording layer of Platinum Pt, and forms Bubble 



B by the laser beam. The reflection factor of a laser beam can change with the 
existence of a bubble, and a signal can be reproduced. By forming irregularity in the 
recording layer first, irradiating a laser beam at this, and changing a front face into a 
smooth condition, a texture mold changes the reflection factor before and behind 
record, and reproduces a signal. What is necessary is to secure only 1 sector to the 
medium ID that what is necessary is just to prepare a 64-bit signal as a medium ID. 
[0043] Drawing 23 is the explanatory view of the 4th example, and the medium ID 
record sector on which a user data area and 1 1 a were recorded on the ROM field in 
the RAM field and 1 1bRAM field, and 120 was recorded [ 1 ] for a magneto-optic disk 
(original) and 11 by said physical negative reversible approach, and 130 are 
application programs (a program name is set to SAMPLE.TXT), and consist of a body 
131 of software, a medium ID 132 of the original, and a checking program 123 for 
unauthorized use prevention. In addition, the address 134 which has recorded 
Medium ID is included in the check platen 133. 

[0044] - From a keyboard, input SAMPLE.TXT and carry out the depression of the 
return key, after setting the 4th unauthorized use prevention control optical disk to the 
optical disk drive 21 ( drawing 4 ). Thereby, a host system 31 acquires application 
program SAMPLE.TXT according to a handshake predetermined between the optical 
disk drives 21 , and stores it in memory 31b. Subsequently, the checking program 133 
for unauthorized use prevention is started, and the following unauthorized use 
prevention processings are performed. Medium ID (in the case of the original, in the 
case of the medium ID of the original and a copy disk, it is the medium ID of this disk) 
is read from the sector 120 which the medium ID record address 134 directs. 
Subsequently, the read medium ID confirms whether it is in agreement with the 
medium ID of the original included in application program SAMPLE.TXT. When in 
agreement, since the optical disk with which the optical disk drive was equipped is the 



original, it performs the body 131 of software. However, in the case of an inequality, 
since an optical disk is a copy disk, messages, such as predetermined warning, are 
displayed, and actuation is suspended. As mentioned above, the medium ID of an 
optical disk can be changed for every sheet, and moreover, since irreversible record 
of the medium ID was physically carried out to a ROM field, even if a general user 
uses a personal computer etc., he cannot rewrite his own medium ID, but can prevent 
the unauthorized use of software. 

[0045] Above, although Medium ID was recorded on the ROM field of a 
magneto-optic disk, it is also recordable on a RAM field in addition to it. Also in a RAM 
field, it can do completely like the case of a ROM field. However, in the case of a RAM 
field, the method of deteriorating a hole magnetically rather than breaking is effective. 
This is because it may be detected as an error if a hole is broken to a RAM field. As 
an approach of deteriorating magnetically, the laser beam of high power is irradiated, 
a temperature up is carried out to the amorphous ingredients (amorphous ferry metal 
etc.) formed on the substrate to crystallization temperature, after an appropriate time, 
it cools and a laser beam exposure part is changed to a crystallized state. Thereby, a 
crystallization part deteriorates magnetically irreversibly. As mentioned above, 
although the example explained this invention, according to the main point of this 
invention indicated to the claim, various deformation is possible for this invention, and 
this invention does not eliminate these. 
[0046] 

[Effect of the Invention] According to this invention, the program for illegal copy 
prevention is added to software above at a correspondence relation list with the 
physical address in the original which memorizes the software data according to the 
logical address and this logical address, respectively. On the occasion of activation of 
software, it asks for the actual correspondence relation of the logical address and the 



physical address in a storage based on an illegal copy prevention program. This 
relation is compared with said correspondence relation added to software. Since 
activation of software is permitted and it was made not to permit activation of software 
in the case of an inequality when in agreement, even if it copies the software of the 
original unjustly, this software cannot be performed, but a copy becomes 
meaningless and can prevent an illegal copy. Moreover, according to this invention, 
when software is copied per [ original ] cluster, since it was made for correspondence 
with the logical address and the physical address in a copy article to differ from the 
correspondence relation to the original, software copied even if it copied software by 
the DOS command cannot be performed, but the illegal copy of software can be 
prevented. 

[0047] Furthermore, since it was made for the relation between the logical address in 
the original and a physical address not to serve as simple ascending order or 
descending order, even if it copies, it can certainly differ from the correspondence 
relation [ correspondence / with the logical address and the physical address in a 
copy article ] to the original. Moreover, the correspondence relation between the 
logical address and a physical address is managed per sector, and he acts as 
defective sector everybody of the predetermined normal sector in the original, and is 
trying to record a part of software on the shift sector of this defective sector according 
to this invention (he is trying to include the physical address of a shift sector in the 
correspondence relation of the original). Thereby, when software is copied per 
[ original ] sector, the data currently recorded on the shift sector will be recorded on 
the normal sector of a copy article, and the physical address of a shift sector is no 
longer included in the correspondence relation to a copy article. Consequently, it can 
differ from the correspondence relation [ relation / of a copy article / correspondence ] 
to the original, and activation of software can be prevented even if copied per sector. 



[0048] Furthermore, according to this invention, while recording Medium ID on the 
predetermined normal sector in the original, Medium ID and the illegal copy 
prevention program of the original are added to software, and the normal sector on 
which Medium ID was recorded in the normal mode is made into the defective sector 
in false. For this reason, when reading software and recording on a copy article from 
the original, the data currently recorded on the shift sector will be recorded on the 
normal sector of a copy article, and will differ the data of the predetermined normal 
sector of a copy article from the medium ID of the original. Consequently, on the 
occasion of activation of software, make it maintenance mode by the illegal copy 
prevention program, and data are read from said normal sector. It judges whether it is 
in agreement with the medium ID of the original with which these data are added to 
software. When in agreement, make it the normal mode and activation of software is 
permitted. It can avoid permitting activation of software in the case of an inequality, 
even if it copies software to other disks unjustly from the original, this software cannot 
be performed, but a copy becomes meaningless and can prevent an illegal copy. 
[0049] Moreover, according to this invention, the medium ID of an optical disk can be 
changed for every sheet, and since Medium ID was moreover recorded irreversibly 
magnetically physically, even if a general user uses a personal computer etc., he 
cannot rewrite his own medium ID so that it may be in agreement with ID of the 
original, but can prevent the unauthorized use of software. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 



f Drawing 11 It is the principle explanatory view (the 1) of this invention. 

[Drawing 21 It is the principle explanatory view (the 2) of this invention. 

[Drawing 31 It is a system configuration Fig. 

[Drawing 41 It is the electric block diagram of a system. 

[Drawing 51 It is the configuration explanatory view of an optical disk. 

[Drawing 61 It is the explanatory view of cell construction. 

[Drawing 71 It is a directory structure explanatory view. 

[Drawing 81 It is a file management explanatory view. 

[Drawing 91 It is the software configuration Fig. of the 1st example. 

[Drawing 101 It is the explanatory view of the correspondence table of physical-logical 

address. 

[Drawing 111 It is the flow chart of illegal copy prevention processing. 
[Drawing 121 It is the explanatory view of physical - logic address table in a copy disk. 
[Drawing 131 It is the explanatory view of physical - logic address table in the common 
original and a copy disk. 

[Drawing 141 It is the software configuration Fig. of the 2nd example. 

[Drawing 1 51 It is the explanatory view of the correspondence table of physical-logical 

address in the 2nd example. 

[Drawing 161 It is the explanatory view of the table corresponding to a logic-physics 
block address of the whole optical disk. 

[Drawing 171 It is the flow chart of the 2nd illegal copy prevention processing of this 
invention. 

[Drawing 181 It is the correspondence table of the logic-physical address of a copy 
disk. 

[Drawing 1 91 It is the explanatory view of the correspondence table of physical-logical 
address in the common original and a copy disk. 



[Drawing 201 It is the 3rd example explanatory view of this invention. 

fDrawing 211 It is the flow chart of illegal copy prevention processing of the 3rd 

example of this invention. 

[Drawing 221 It is the explanatory view of the pit formation approach. 
[Drawing 231 It is the explanatory view of the 4th example. 
[Description of Notations] 

1 .. Original record medium (original) 

2 .. Normal sector on which Medium ID is recorded 
3 .. Shift sector 

100.110 .. Software (application program) 

101 .1 1 1 .. Body of software 

102 .. Table corresponding to a logic-physical address 
103,1 13 Checking program for illegal copy prevention 
112 .. Medium ID of the original 
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[0003] 

(4:fcfE^$nTv^sifffittT f v f ^;Hfffi-pfet), ffioiK 
50 !b^S#Sl:a, KB«tf. SSfc3tT-T?#«e:i:«3B 
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3 

Sti/^&m^CTfcD, V7l^x7P^fg#<D»£ 
tit)- K> tenant.©;***,, frfr«*IE3 lf-H:«fHt 

fiB^««CIE®*tlTV5V7h^x7c0^iE3tf 

So *^OgiJOB«fix V7h7x7^IEK3tr- 
LTtMV7h^xT©lltT^T-#^^atLT^IE 

[0004] 

^ eg*) , 1 oo«ii*ifcEfi«tir^*y7h 
h ^ x 1 0 2 immr f teafflr f 

37 F UX k ®Mfc*7F&ttJ&7'- 7Vk 1 0 3 tt^IE 

#K 2«4ia*0»ft:lDAW*n«iE#-b^>, 3 
ttafW:**, 1 1 OttE^fcESSnTO^SV^h^ 
x7, 1 1 1 7^Uir-i/3 ^n^?OV7 
x7*ft, 1 1 2«K#<D8W*I D. 1 1 3tt*IEffiflI 

[0005] 

«arFl/Xfc»tii*, RV7F9x7«WlTFU 

xBfcisa^oswir Fux^6K»ajLT^ffr 
£<> c£Oi^ Ma7FPxtK^a7Fbxtcjsi:/c 

V 7 h x 7 r - * *KttT S ^37 F UX f: <D*f/SM 
ffil 0 2Mtffc:^iEffiflll»±fflO^xy^^P^5il 
0 3*V7h^x7*ftl 0 lfcf*taLTJS*l jcea 

IE»*nTV^Sy7h^x7 1 0Q<DMyfc9tTciT, 

7FUX^^U/cV7h l )x7f-^ *IB«-T SIBSji 
ttKfetfSftST FUXfc<05IIBO*HiSH«**«)So 
ov^T\ ^/c^M«^V7h^x7^f^P^nT0^ 
1 0 2#Jt«U -§RLTV^«^fc«iea 
ji(t«JS*"(?fe«i:bTy7h^x7*ftl 0 1 <05SfT 
*ffHSU ?F-ao»dttty7h^x7*f*©llfT* 

7 F UX k«I7 F bX (DWiS^JM* 1 tc&tt S JtJ£ 

HftkjtftSiSfc-rsckfc.fctK ratr-snfcy? 



(3) «fBH¥7-2 6 2 00 1 

[0 0 0 6] X, IB#HME1!H:**2 (02) 

1 D*SH»TSi:tt{i:, V7h»)x7**l 1 UclR* 
«ID l l 2k^IE®ffll£±ffl0^x^7n^ 

ai i 3*frtnLTR*iterai-r«o x> aurt-F 

£kU Rfc|«***0£ft***3fc7**XU « 
3 s *- Ffcfc^TEtiHr * * 2 *fcPfrte* * k-Tf guE 

#-fe**«cr*-fexTs<j:5t<:*j»-rso ^lt, 

/0 >)x71 1 OO^frteRLT, ^lEffifflBSihfflC^xy 
^7 p o^Al 1 3fc<fc5ft^*-FfcLTIE1»'fe** 

2 iDf^J&BfcWHU if-^^77 h ^x7tcft 
*0*tlTV^SS*l <0«f*I Dk-SLT^Sfr^xy 

Tlf^Ftat77h^x7*ftl 1 lO^fffctt 

su ^-ao«^fcttnif-Si-e*5A^y7h^x 

fcfcvv^ JS*1 i?)y7h^x7 1 1 0*R»SoT 
ne-fifcn £tt-tr^#3lcfS^£tiT 
20 o^8f-^3 £Hft<0IE1iH:** 2 tESSnsc k 

jg^»#i Dkg*t>. cnicitK ae-snfcy 

[00 0 7] 
(a) S/XfAOlW 

H3»^7 f W'X^*iBa^kt'S^XTAO|*«HT» 

OlfBR) *-#-F4 1 a^>v*> 

X4 1b*tLT^So SlttCRT^SBf^X^U 

[0008] H4tts/xr A<D«««i#iiSH"e*»)x m 
2kH-a5^<:ara-WF**MLTi/^So 2itt«f^ 

X^F5>T^ 2 2ttA-Ff^X^K7^ 3 Hi 
^Xhi/XfAs 7 1a-7 1b(iI/Onyhn- 
^0 7 2 ttS C S I (Small Computer System Interfac 
e: S C S I ) ^XT?S£o SCSI ttayt!a-**jt 
knaPE«S«*«^>*-7x-X^ ANS I (A 
merican National Standard lnstitute)^^tS^^^^ 
tlTV^So SCSI /Uii8l^tf8 tT y ht'^VT^V 

§ 0 CO S C S I /utctti^s^S"? S C S I 81 

(Identifier) fcnftftiS 0-7 * "e<DB»#**l* 
50 0 0 Bftt, I/Oavhn-57 la-7lblciD 
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5 

0-1 D ltffflDST&tU *XbS/Xf^3 1 (C 1 D 
7tfffl0 3T6nt^5o I/0n>hn-77 1 a~ 
7 1 bfclttJfcfVX* F^7"2 K ^-FrVX^F 

[0 0 0 9]*XhS/XfA3 1t6^ 3 1ati^ 

$t&mmw (^n-fey*) . 3 i btt**y (±fB«=g 

I) , 31 cliDMA3>hP-5, 3 1 dtt*Xh • 
T$~f%^ 7lc-7ldttI/0nyhn-7^# 
«liWh;U3 1 e fcSJRSnr^So 2 3B7ny 
fc?-fVX^ F^^yT?*?), I/03yhn-77 1 

6iii/y>mo, ^nfm/onyha-77 

1 d fcggRSftT^So *XhS/XfA3 1i:l/0a 
Vhn-77 la-7 1bntiSCSH^7x-X 
TUS^Sn, I/03>bP-77 1a-7 1bt*K 
7^72 1, 2 2Httmtf E SD U^7i-X 
(Enhanced Small Device Interface)"^ a SftTt^ 
§ 0 l^>XtAW^X^F7^^2 K >n-F 
xVX^ F^-f72 2^Xh;U3 1 e*^6«I«tU 
*Xh;^i:»gi]fc:SC SI/U7 2*»W\ C S 
I^XtC#F5^^fflcD I/03>fp-77 1 a~7 
lb*«HRU I/03>hn-77 1a t 7 1 btcj: 
0F7^721, 2 2*«IW-r*<t3fcLT*Xh^X 

[0 0 10] (b) JtxVX* 

H5tt9IBM&fe (I SOSSB) fc*3<#rVx* 
<0«lSKWH-e*5. «&lRl*^ny*#^ (0-2 

4) , «Krift*h5y^#^f:LfcfeO^**o S3h 
7^^699 9 6 F^y^Jg*^— 1f^ii«©^Fffi1? 
7£*X^*S7£*X^«ttl 0T&S o 7^-trXRl 
ttttl 0fc«, a— *fr-*«ttl 1 fcfcPfrfe**fcft 

Tl^o 7*-feXnT««l 0©rtMfcttffll<0«-3 h^y 
^(Cttf>f7x^hv*-^>'hxiJ7DMA (Defe 
ct Management Area) 14 a, 14 btfRW-fetU S 

(M»7-» 15 a, 15 b, 5&fiSU6a, 1 
6 b^HttStlTV^o 

[0 0 1 1 ] f^7x^h^->7yhXiJ7DMA 
tirVX^SEtt"fe^£(Disk Definition Sector: DD 

5) COrVX^K-fe^DDStePDL 
(Primary Defect List) S D L (Secondary Defect L 

ist)**K«*nSo lWPDL, SDL«#fcfcPfrfe 

* * i: ^e-b 9 $ oaftmm azwemmm ttmm 

££><DT\ PDLMf^X^£OffiW, 7 



(4) ii¥7-2 6 2 0 0 1 

[0012] 2L-*fT-$mw. i i a i tu:©EHfc:e 

TKWTSi:, EBtettBefc^TJ:?^ 7ri';Vtf 
Sfll«*fSttrS7r>f;Mra«« l 3 a i:7r^M 
^t-S7r^;UW*i 3b«W*t6tiT^S 0 7r^ 

1»*8*Se2^*x>f X*8ffi^F(B P Bf-7;l/ : BIOS 
PARAMETER BLOCK) 133-1, ZlfiffcSnfcS K 3! 2 CD 7 
r>f;l/7o^-^3>f-^V (FAT) 13a-2. 13a- 

h U 1 3a-4*^f B«* tiS o r >T X ^ f ESf ^1 3a-1 X 

WX(lW*SDO/WhS) SS, l*5X* 
3DSMr£* (?D7^) tSC, FATO^FN (= 
2) , ;l/-hf^I/*h'J©x>hy-»RDE, ^-fe 
^#&TS, lFATa0OW«, lh5^*30 
O-fe^^RS PT^ESE'TSo 
[0 0 13] &F AT13a-2.13a-3tt, 7t-V7M 
BiJ? (Format Identifier) 13a-5h F A Ti> h V — n|5 
20 (FAT entries) 13a-6-C«Jfi*ttT^S 0 FATxyh 
y-8|513a-6tt, E®D^X#ifc£^L^&OF AT 

x^hy-stu fnfnoooo, 0002-MA 

X, FFF7, F F F FO«*ffl*<fc5fc:£oTV£o 

oooo«^9x*tf*ffiffl"e*scfc*ati«L, 00 

0 2— MAXtt*5X*^ffiffl+T*SCfc*ati*U 

^U^h'Jxvh U»13a-4fc:fett5*7V WhUx 
>hUHi3 2;WH*^ti, H7K^-rj:5«c7 
r>f ;I/*«l3a-4l, 7r>f;l/*«W?«l3a-42. MttS 
30 ^$13a-43, ?ftfflitt«13a-44> 7r^;V«I**«13 
a-45, 7 7>Ol/£MBtt«13a-46. 7r^;WD5fc^^ 
X£#§fK13a-47. 7r^;l/-9->TX«13a-48«r#LTV^ 

[0 0 14] H8«7r>f;l/* M FILE" 0«»l»flff 
^-Tx-T h ijx> F y-fc F A Tx> h y -<DWl 
mmv&0, 7r^;K FILE" «*^X*S*f0 0 
04h->0005h->000 6h->0 0 0 AHfcftlttStlT 
^fc©felT^5e 77^M5tS^7X^#^" 0 
0 0 4" tf77>f;l/«" FILE" teJflfiS-ST'rV U 
40 *hUxvFU-fcf2«*tlTV^ 0 ^7X^0 0 
04OFATx>h U -fc«7 r >f ;l/0^©*3W»Hlf* 
*Vf^X*#§" 00 0 5" *<ttjW*tl, *^X*» 
§0 00 5 OF ATxy b>J-fLtt77^;l/©*OftM 
*Br*aVr*5X*#* w 00 0 6" *M63tt**U *5 
X^#§0 0 0 6©FATX>h'J-|Ltt77^;l/Oi 
«<D«W«m*^"r^5X*S# w 0 00 A" ATOMS 
tl, *7X*#f000A©FATX>hU-l«:B77 
-f;l/<D»t»?)*^-r" FFFF" M^ntV^o 

[0 0 1 5] (c) *RIBO*IE^Wlfc#ffi©S 1 <D3fc 

so mm 
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H9 tt*«fl©* i ©*m«yfli8ifc*»ji-r* V7 h 7 

x7«fig0T'feO, ltt3fc5VX* «*K 13 at* 
^r-Ol/WMWL l 3btt77^MW, 13a-2(iF 
AT, l3a-4«fVl^ Mn*£S<> I00fi7ri';l/ 
«K 1 3 b(ClB@$nfe77 p ';y— >a VfuVJJ* 
(yn^A^SAMPLE.TXTfct*) T-fctK V7F7 

i7*# i o k i&a7 wxtmrnr kuxkisi; 

FbXi©^H^*^1^T-7VM 0 2, *IE{£ 

So 

[0 0 16] 7^'jy->3>?"D^7i» (SAMPLE. TX 
T) 10 0©ft^*5X* (?7X*1) ^IlOfcl 
7X^#^1 (ItfflTKl'Xl) fcffittU 2#gO* 
7X3! (^7X^2) ^^X^S^fC, 3#g©* 
5X# (^7X^3) £^5X£fH§2t;:, 4#g©* 
5X3? (*-7X#4) *^75X^S^4K, • • 

^nis^-r^feofc-rst, u-* f y i3a-4, fa 

T 13a-2£ »il0 (a) tc^T r -r l> * HJ x y HJ , F 
[0 0 17] 77 P| J'5r—>3>7'a^5A (SAMPLE. TX 

t) i oo*»*i&Aj£»K K*aib/-co-r§^©ft® 

^7X^ 2#B©*7X#, • • • nf|Oi77X^ 
• • • ttli«7Tl^***U ^n€tlHS7Fl/Xl 
(*5X2l) , Ha7FPX2 (*9X*2) , • • 
iI7KbXn (<79X#n) , • • • tLXtM 
•TSo X, ft^-rX^CfcttS^X^S^K ^5X 
*#*2, • • *5X*#*fn • • •fcMWITKL' 
X*«U tI7Kl/X2> • • - ft 

ITh'UXn- • • tmmtZo W-kOiSfc* H37 

f vxtmrnr f ux££»t 5 1 , f i>x t 

fEtt2n«lia7 F bX«0 1 0 (b) tc^t «k 3 Kfc 

o , c tuw&ar f px -Bar f uxow*6n# 1 o 

A (SAMPLE. TXT) 1 0 0fc®M&$*l4. », ttfSr-T" 
;H0 2 iiV7 h 7x7^IH , »-r5^T©^S7 FUX 

tmm.7 f u-x t o»*s«ff»r < , «*. « 

#IC*5^T, »I7 K 1/X ttllT K l/XO*f«(i 
t&S&V>«fc? £77^-^3 >7W5A%«I7 
iitr, 

[0018] • yfmsm±sm 
hi 1 «*iE^i«iiM©MEftHT***. ftf^x* 

*Jfc7VX*K5-fV2 1 (04) fc*<yhLte«, +■ 
-#-F*») SAMPLE. TXTSrA^U V2->*-£JfT 
■f5 (Xr-y7°2 0 1) o CftfcitK *Xh->XfA 
3 1 ttJttfVX* F5>f 72 1 fcOBre&rJgOM^Ff 



(5) 1fM¥ 7-2 6 2 00 1 

S 

x -*{Cfi£oT77 , V'7--^ 3 >7'o ^9 ASAMPLE.TXT 
fc^ffLT^'J 3 1 bKteHfrtS (Xf-y72 0 
1) o Ol^T\ 77*1) ^-^3 VT'O y^AC^IEteffl 
R5lhffl07 t x-y^77 p a^7Al 03tfjg»)L (Xf7^ 

2 0 3) , WTO^iEffiffll»itffla*^ft>*i4. f£fc 
^ ttfVX*frP>-rf l^MJxyFURtfFATf- 
x-T^flfflMtaWU 77°Uy-i/3>7W7ASAMP 
LE.TXT<D^f f -CX^±t?(D{iig^K^So C«D»jft 
1?, 01 0(a)fc5jVr7*-*tfR#E&n*(XTy7'2 

/0 0 4) o 

[00 19] IvfrSH, FATf-x-Olf^P.^ffl^ 
7X? (HS7FL-X1) , 2#B£>*5X* (1UI7 
FI/X2) , 3#B<D*5X2 (USTKl/X) 
a7FUX^SUL (X'r-v7°2 0 5~XT-v7'2 0 

7) , 77 p U-7--~>3>7°ay5A(DlrS7FUXi:%l 

arKUxo»)6^-7;i/*ffjjW» (xf772 0 

8) o Wifir-^boffja^yrntf^ Tfv>r-i/ 

3 :/7W7ASAMPLE.TXT£^imSjg#©#JSx-7 , 
rt/fctttW* (XT-y7°2 0 9) o ^r-CX^^M^T- 

Wftl 0 lOUff^fPg-TS (Xx-y7"2 l 0) . 
LfrU ^Lfc»lS'r-7;l/t77'U'7— ->3>7°n 
75 ASAMPLE. TXTK^tn5H*<DWf5r-7 , ;l'^-a 
LS^i^lcti, ft-f^X? 1 ttnif-r^X^-efeS 
S^O^-yfe-^a^L7 p n^A*f*l 0 
l<MWf*«l±L (Xf y72 1 1) , A9«ffX.«o 
[0 0 2 0] tC5T% 3 tf-x^ X^O^iil^ L 
ftMf-7ii77U^-'>'3 >7"ny 5 ASAMPLE. T 
XTtiI^tnSlg*cD^jS7 1 -7 , ;W-iS[t*< 

T, H*077 p U'7--'>3>7 , n^7ASAMPLE.TXT^n 
tf-f f ^X^7t3tf--r5t, K7 p 0^7A«iiS7F 
UXdtc, L*>t, »S7FUXIifi:3tf-f ? -i'X^7(i: 
#tiitn5o S!oT, 3e-f^X*cDUg7 FUX 
1 frZTZfVr—. 1/3 y7W7ASAMPLE.TXT£3fc?- 
-rstOfTSt, 7T'U'7--^3>7'ny7ASAMPL 
E.TXT©5fegg<75X^ (?7X?1) «tS)S7FUXl 

fct&^^n. 2ss©^ 7 x (?7X?2) ttnarK 

UX2fC, 3#@CD^5X^ (^75X3) ttftaTKb 
40 X3K, 4#BCD^77X^ (^7X4) «%a7FUX 

4 fc, • • • ^-tl^tl^Sn, t*w F 'J 13a-4, 
F A T13a-2£(i0 1 2 (a)lcfx-rf^ U^7 F UlVh 
'J, FAT^-x^>1t«Wi*iiSn*o tLT. C<D 

f -fp^ huxyhu, f ATf-x-ryimfctK tia 

7FU-Xti^a7FlxX<Dj>fJESM«^fi?^Si:, 01 
2(b){c^-Tj:'5lcft!3, fltttc&ttSWl • ^S7 F 
1/Xt-7;V® i 0 (b)) tS^:5 0 
[002 1] M, HRfcBB 1 3 (a)0«**3K— ?<f 

x^t3tf--r2»i:ia 1 3 (wtc^-r^^t^Sc c© 

50 iSm, «*te*l**«a • H37 F L/X<DWJS(i 
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WI7FUXC WirFbX(C-M) i!7Kb 
X (C+2) 

mmr f i^x 1 mmr f ux 3 na7 f u 

X2 

•e*s«p, ntf— r>x^(c^^^^s • mmr fux 

<M7FbXD W7FI/X (D+l) W37FU 
X (D+2) 

mmr f ux 1 nsr f bx 2 isa7 f v 

X3 

S-WlTKUXr-^l/ttd) Wi7Fl/X*<Cfr& 
DJcgfcoT^*, (2) ««7FUXi:tfS7FUX<D 

[0022] (d) *awo^FiE3tr-[»±*ffiosB2© 

7FUXO»jBH«*Tyy^-i/3>^n^^ (V 
7h»)x7) (C^S-^/co CtlttDOSHTVFTtt^ 
^X**fflT*T*-feX-rs^6"efeSo fcCST?, SC 
S ioaif-aTyra^ny* (-b^#) #ffiT^ 

& 0 ft^SW^fctt, Tt-rVX^O^^x-^^^ 

JB2 0**«TS, -fe^*#fflT«a7FUXi:li 
STFUXO^lEll^r^U^-^ay^P^A 

(V7h^x7) S#fc3lf-f-<X^k7 
&*fo5BI«tf Bft £ ± 5 L fe fe ©7$ S o 

[0 0 2 3] • V7h«>x7iSt 
HI 4«JB2*«iWoy7F^x7«l«HT**o 1(4 
Sf-fX^ OR*) . 1 1 te^-lfx-*®^ 12tt 
£ft-fe**««* 1 3 ali7r>f;MSI««, 1 3 btt 
7 7-f;l/®«, 13a-2ttFAT\ 13a-4&<f^ F 'J , 
1 4 atif^x^ hv^->7> FXU7 (DMA) 

^>FxU7 (DMA) 1 4 a fcSBSStlTV^So 10 

o' tt7r>r;i^«i 3 bjcEasnfeT^y^r— >h 

yfu^^L, (7n^A££rSAMPLE.TXT£-r&) 

0. y7h»>i7**10 1' fc. B*fc*tfStta7 

Fl/XkHa7FUXfcOJtl£'r-y;l/l 0 2' 

tltl^o 7^J^>3y/n^7A10 0' «KHB 



(6) «pBB¥7-2 6 2 0 0 1 

10 

«ttIE1ir-fe**) SntE«t^*-»V7h'>x7 

S c teSESStiTVSo 
[0 0 2 4] -b^* (7*n>y^) (4 F5-y F 
^v^fcfcttS-fc^fflai (Si h5yt?9}*9*t 

■fe***ft»fe** (l#g<D-b^£) iU 

X, Ha7FUX*W±<DJ;5^»-rsi:, 01 4<D 
10 <fc 5 fc«ffli7 F bX (F-1) 6 7 7^ > 3 V/D y 

*E«f £%a7 F bX £l&a7 F UX©*tt&ttB 1 5 

fcjs-riajcfto, cnjW*a-»i7Fuxo»jS'r 

PLE. TXT) 10 0' tcffl&&£tl£ 0 fcfJSx-TVM 
0 2' ti7^V^i/3 >^oif7AtfES*tlT^8 

iTo»i7 Fuxfctia7 Fux0#js*«#-rs& 

20 [0 0 2 5] •^7 ? >TX^^C0^a7FUX-^a7 
FUX<D*tJS 

HI 6ttttvVX*^0Wa;rFl/X-ttSTFUX 
^J£»IT^D, 1 4 aaf^7x*h7*-S? 
^>hX»J7 (DMA) T*S 0 CcODMAtcHl 6 
(a) fcgVT J: 5 fcfcRHr ZZt £ft-b ^Wn7^7 
FUX^»#aStiTV^Sfe04:-r5o IEtiMr**Q» 
fflTFUX (Si F5v*Slj-fe**) fcHSTFUX 

A = 2 5 • i + j + 1 

±S«dc3iL&l/\ DMA<fc«I7n7^7FUX 

-efe^o C<SDfca&, i!7P7^7Fl/X3 0 8 Olctt 
fflKM*5Z<OW£T FUX*Wj£f*tt-rSC 
?\ «*>oT5E«-fe*#0*a^ny^7FUX (%9 
990 h77^0-tr^« *Wffif*»6tu «t*Wfc 
^S-aa^n 7^7K UX(D»«r-^;l/ttH 1 6 (b) 

40 ^^ftOWEHWl^n y>7F l/Xj*«-r-7;Wff 

[0 0 2 6] -»20^iEffiffll»±fB» 
HI 7*4»2©^iEffiffll»±«BloaEnH-e*«o 
S*fcfeV^T, 3 08 0 («5S7FUX:Sl 2 3 F5 

ftU K^HS-fe^^tSEW-fe^^O^ny^TFl/X* 
DMA 1 4 atcH 1 6 (a) o tCiESLTfe < 0 

X, 77 , y^r-^3>7 , n^ASAMPLE.TXT^a7F 
bX 3078-3082 JC|3»f So ^ Oif^, ^S7 

jo f ux 3080 fcEas ns v 7 f ^ x Tfifoimmr 
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fuxsi 2 3 h5v*»4***fces*nt\ ss« 

■fe**T**S£9 9 9 0 *»0***£JE»Sn 
§o fifoT. 3 >7n^ ASAMPLE. TXTO 

««o 3 oo-b * ^owa-nar f uxofcfjfiaa i 
6 (b)<Djs*87»HA,/£i; 5 cmmm-mmr 

4) IC^hLft^ *-#-F±D SAMPLE. TXT*A# 

U y*->+-*ffT-TS Uf7^3 0 1) o Ctl 

tcio, *xb^fA3 lajtr^x* F^>r^2 1 

ASAMPLE. TXT^WfL^U 3 1 blcffift? 
S Uf7^3 0 2) o OV>T\ 7^J^>3^P 
3^ ASAMPLE. TCT<^IE«flif*ihB©f-x y * 7n^5 
A 1 0 3' jWEI&I, Ufy^3 0 3) , «T<D^IEffi 

x^h7^->7>hx»J7 (DMA) 14aA^6^BS 

(a)#BB)*fl*#LT**y 3 1 blcnmrz Ufy^ 
3 0 4) o 

[0 0 2 8] £ft@a«$8^ffl^T7VX^ 
ft©»17 FUXfcftar FbXO»j£-r-^;l/*f^dc 
t5(Xf^^3 0 5) o L#>5«, f^X^77^ 
;V^XxA^ST7 P U^-i>3>7 P n^ASAMPLE.TXT 
OfVX*±^Qiia7FUX#R»flK« (Xf^y3 
0 6) o ffilfcfcf, MS -DO sT-wa^nTv^fVx 

o#7r-r;i/oiiar fux^wets^s, cne>7 

ASAMPLE. TXTOrV X?±tOlMI7 F UX**ft5 0 
Ol>T\ Xf7^3 0 5T?#ftT&S^T-7;1/*ffl 

r f uxtc*fj£-r ^aar f %a-nar 

Fl^X©*HiS'r-^l/*^-rS (Xfy^3 0 7) o 
[0 0 2 9] ^3-§tSr FUXWjSf-^l/^W 
SntlfcT, 7/^->a >?u?9 ASAMPLE. TXTfc^ 

8) o ^x-rx^^a^-estitf-arrs^s, 

T^Uy— >a>7 p a^A^*ft 1 0 I' ©Hfi^fF 
S-TS (Xf7^3 0 9) o L*PU ffoSLfcttlfi'r- 
y;l/t7y^-^3^n^7 ASAMPLE. TXTfc: ^£ ti 

SSL^ny7A#*l 0 l<DSgfr*St±L (Xfy^ 
3 10), «HI*»*So 

[0 0 3 0] fcC5^ 3lf-x^X^c0^tcfWL 
ItttJ&T-yfctT-fV T-V 3 ASAMPLE. T 

XTtC^Sti^H*<D^iS7 L -^W-S(b^< ££3* 



(7) «f 0IPF 7-2 62 00 1 

T\ S*©7^y^r-5/3 V^ny^ ASAMPLE. TXT*3 

i^a ^ A&nar f n tf-x^ x * *c§£ 
&£ti& 0 tseoT, 3i;-f^x*oii7 fux3 0 

7 8^e»7^Uy— >3>7 p P^ASAMPLLTXT^nlf 
©flcK«r**tttia7FUX3 0 7 8 (i!7Fl/X: 

si 23 1*5***2***) K:e»*n, 

©»2-b^*«4HaTFU^3 07 9 W7FI/X: 
/0 Si 23 h7y>*3W« tceastu 

®»3<fe^*«4ita7FUX3 08 0 W7FbX: 

si 23 h^y^S4-tr^) KEsstu 
gi23h77^5t^« tcteg^n, 

©SB5-fe^*tt8»17FU^3 08 2 (WaTFbX: 
Sl23h77^6t^« fcESSftSo 
[0 0 3 1] C(Dfc$>, 3e—r>rX^6f^dcStlS 

^a-»ar f bxottiSx-:/;w*0 1 8 tc^-r «t 5 
20 ^-canar fux3o 8 0 (mmr fux : m 1 2 3 

[0 0 3 2] — fiStC^ 1 9(a)OM**3bf— r^X^ 

E^tcfeH-swa • mmr fi^x^js^ 

30 ftaTFUX (F-1) ftli7FbXG »17H 
UX (F+1) 

ttiTFux i itarFbx (1+1) fiarF 

UX (i+2) 

t%%i>\ ne— r-rx^fcfettswi-itar fux 
war f ixx k ^az f px (k+d ^ar f i^x 

(K+2) 

mmr f ux l mmr f ux (l+d mmr f bx 

(L+2) 

i-iI7Hl/Xf-/;Wi(l) ftl7Kl/X*«&o 

tv>£, (2) ^awr Fbx^MawTFbxoii«^ 

[0 0 3 3] (e) 4SWi0^iEffiffllBih»SO»3<?«S 
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[0 0 3 4] •^X^MV7h , )x7« 

020 ttumivm 3 mmmomwmT'&Zo i 

-<X^ (K*) , 1 ltta— y-r-JrWfc 1 2tt&ft 

7 (DMA) T?*£ 0 2tt«#I D^8HS«n5-b** 
^*-Ffc:fe^TttIE«***fc#4U 9 

ii#> : e-Ftc*3^r-tr^^2tcf^t)oTT^-trX^n§ 
&ft***?fctK »1»*-FBSfc:tetf*fcKHz** 
GSttlEUHr**) 2fcaft***30»fcH«ttr-f 
7x>K*-^VhxU7 (DMA) 1 4 a (CfB® 

d, ***##Sdfc&ft***3©h^y*#*fTa, 
■fe**#^Sai:<D*«& (SE^eafll® #DMA 1 4 

(yny5Afc*SA«PLE.TXTfrS) T**0. V7 
F^x7#ftl 1 1 k % H*0«M*I D 1 1 2fc, ^IE 
{$TO±fflo^x^:/n^Al l 3f:T«j«*nT 

[0 0 3 5] -»3©^iE«fflfi6±fB» 

02 lttS3 0^iE^I»it«yi08lEnBI'P*5o iSk 

ja*o3fiewi7 Fux^^rrs*** 2 i d# 

m&tZtmc^ ryU^r—>3>yn^ASAMPLE.T 
XTfcS*0«E» I D 1 1 2 fc^iEffifflKjhfflOf-xy^ 
yn^Al 1 3*f*ftBLTH*n«:Ea-rSo X, V 

^£7tfVX^F^:/2 1 (H4)lc^Mft«, 
*-*-FJ:OSAMPLE.TXT*A*U y*-V*-*ff 

F^-T^2 1 t<DmT*j%1£<D^yYz/3L->7fc'{£'z>TT 
-fVr-z/B >^ny^ASAMPLE.TXT^f#LT^^U 

3 1 bfc«lfrf 5o o^T\ ^iEffifflK±ffl©^xy^ 
7d^7A1 1 3*fi»U «TO^iEffiffll»±«H* 
fi^o £1\ K4«0»^.T^ >f t H 

(ffisft-F) fc-TS (Xf7^4 01)o fi^e-F 
»IE*-fe * £ 2 *fc«-fe * * fc-trfiEtt-t! LXWc 
3*— FT?*D. SM-rftfcf, DMA 1 4 atCfSH^tl 

[0 0 3 6] O^T\ ^ft^ft&ftTV'S'fe^^it) 
f*-* (H*<D«^ajK»I D. 3tf-fVX^<0*& 

FSW^SlAra^-Ffcf S (Xfy^4 0 3) o 
FttlEflH:* * 2 fcfcffi-fe** ir-TS*- F\ 
JftSrtltf. DMA 1 4 afcKttSftTV^&ftBSfll 

«**»fcbT«H«*-F-cas 0 o^t% 

o fcf-^^7yu ^r— > 3 V^P ^5 ASAMPLE. TXTtC 
*$ftTt^*IjS# 1 CDMfc I D fc-M!rrS*^x yt?L 
(Xf77'4 0 4) , — L T V ^ ifo" iC MfVX^ 
F5-r^t«««tlfc3ttr-fX^ttR*7»*S*6, 3g 



(8) «fBB¥ 7-2 6 2 00 1 

■^ftLTSST^U-Jr-: ^a^P^^lfl (X 

rai^-Ffcry^h^xT**! i io*ff*ff3 

(XT7/4 0 6) o 

[0 0 3 7] L*PU ^H8©«£fcttJfcf^X*«:n 
tf —r-r X ^ S *^ 6 H^tD^^cQ * y -fe- 

V7h^x7*(t:l 1 l*«#{kb/fciid7?»S^ ffg 
^fb^-rXf'^7 P 4 0 5m«C^tTtSo tC 
10 5T% ^tf-x^X^O©^ -fe^*2J:DR*B^;fc 

£o -Tftto^, n Ffcfei^T, B*l<fc 

D77 p U^-i/ayy > n^ASAMPLE.TXTl 1 0*R* 
T 3 if— r >f X ^ icmWT %> c t ic <k 0 f5to tiSo 

l^u a»*-Ffcfev^T«, Mfcivmmzftx 

£ft^£3tc7^-t:XLTL£l,\ 
£ft-fe* * 3 (Df-Ztfu If-x^ X^co-b^^ 2 teg 

20 MT FbX (-fe*#2) ^ftRftaLftr-^^lg*© 
»W*IDfcHfttK 3lf-SnfeV7h^x70l6ff* 

[003 8] X, S C S I Ontr— nwFfcJcO-fe^ 
#*&Tnt?-LT&, fV7x^h7^->7>hx 
U7 (DMA) fcEa^nTV^SSf^^WWP^IB-fe 
^*2 0rtSSTl*^*ns<ii:^a^6, ^IE3if 

[0 0 3 9] (f) *KWO^iE«ffll»jh*ISO»4©SlS 
AIM 
•IK 

I DtflfiCTt-ri-X^©^! D^SftSfefe, ffi©^ 
f'-f X * tc V 7 h # x 3 1!— L T t *©SlfT ^rffiS 

tea, k i DSttawfc^aiasfciaR^s^ai^So 

a§tWfcfES-r5©t?«ft<» 7VX**<KjilHHE£ 
/^/^y— ©lx— y^T'^^ hV^X (write one 

y xi£T*feghr KiiwgijasaiJbWi: * o , -»© 
50 [0040] -mmi 
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IS 

mtErtifR-stiT^zytTj x* f?^ twvx^ehe 

»ti2400~3600rpm-C ! &9, fE&b— tfVW-til Om 
* WWttW * *?«fc * o T * 0 Jtt8SH3#T?x- * © 

U±H\ 7*-*ffiSicD£Stf»l#*^6&7;l/RAMx 

#ROMffi$CQTVX*&&£ (7/1'ROMf'fXi', 
^-^•wl/ROMrVX^) o ROMffitgtCtilHlCi (If 
yh) fcJ:t)BfSBOlll«WE»*n, «f ti R 0 

M«j«tC7*-*£»£&t*ci:an?tfti/\, ^CT\ R 
oMUWfcflttBooikBiaiicjiM* i D^iHS-rs;: t 

*^A6tlS 0 LfrU ROMi«£SX*y^tJ;tf 

S^Sfefeta I DtfgfcSX* 1 fttttcffljgb 
[00 4 1] *^£D||ffi0ljT*a, R AMpPt R 0Mg|5 

sitftjttaa^x^^fflai^ ROMfftfiaisBE 

TV vf/<7-© If Jtt*ffll#^T»tt«fc If y h *»« 

JSSttfe. tfy h©»«©ft#fcLTttROM»©ll* 
i^#Klt»©31«*«JBLT^*fc»k S^fcA** 
figLTfxfct^U X, tfy SS£ 

©KWH-cfctK xwitstm iimm, (2) mat 

a, (3) (4) f*XfirSM*8, ft&ttS 

US T e - C , Te-Se ^©ffi 

m t >vf 7-© u— «f je*!8w l ti wm<mitL 

tc a o T^(±i-r 5 c t tc j: 0 ft#*»£f set 

So 

[004 2] JBEffcffitt, SB^ft»fi±{C T e 0: t T 
e*27tWI*a»a»fcJ:Da»LTTeOx (x = 

1. i~i. 5) <D7*)\sz>7*m (Mwm 

ji, s&p t©fa»/i*««u «fjttfcj:»)'W 

B*jftaw-*fc©T?**. ^7;l/0*^t<k!)U'— *ftt 
x*+ffltt, at;»fc«Miteiao*»j«bTJ5*i:n 



(9) #1^7-2 6 2 00 1 

©-?&&„ MM* I DtLT«6 4 If y F©«*f£ffl*-f 

[0 0 4 3] 02 3 (i^4Hi6Sfi?IJC0iKHflia-e*»3, 1 f i 
ft8J«fVX* («*) , l ltia— iff-***, i 
latiRAM^u 1 lbRAMfl, 120SROM 

mmcmmmwmmxmT^mztirmw i Dteas 

/0 -t*#, 1 3 0tt77"'jy-'>3i'7'n^7A (T'ny 
^A^SAMPLE.TXTt-TS) V7hfi7*# 
1 3 1 fc, JK*©tttt I D 1 3 2 fc, *IE«l!B6iIJl© 
?-xy*7W5Al 2 3 fc?«l)S*nT^*. W» f- 
17^5^1 3 3tCti«ttI DfcEaLT&STF 
U>X 1 3 4#S3iftTVSo 
[0 0 4 4] «JB4©*iEttffll*l]:WII 
ft7^X*%ftfVX*F7^7"2 1 (04) fc-fey F 
Lfeft, *-#-F<k 9 SAMPLE. TXTfcAftU 'J 
*-£#Tf3 0 CftfcJ:?). *XF'>XxA3 1 tift 

20 f-fX^ F^T^ 1 tcDffi-e^O^^Fi/x-^t 
fto TT7°'J T—*/ a ^ ASAMPLE. TXT^# L 
T^t'J 3 1 bKtgiirtf 5 0 ^PiE^fflK±fflc0 
fi'^yn^Al 3 3?:fi«iL, ttTflWREttfflfiS 
±«H*ff5, DtSSSTFUX 1 3 4^*1^5 

•t^^l20«kt>«ftID (JS*OJg^«Jl*Oj8tt: I 
D, ne-f f -cXi7<D^{iKf f -i'Xi7CO«ttI D) « 

30 x-fXi' F7-l"7*tC«»$nf^f f -<X^aig*T*^5 
V7h7i7*#l 3 l<Dmn*ftr>o LfrL. 
^-gf©«^{c tiftr f X ^ ti n tf— r-r X ^ T*fe 5 

5o J-X±<kl3s ^r^X^Oiif*! D^lfttttcSftS 
■SSCt^Tt, MM* I D*R0M««tttl 

7 F «7 x 7<D^IE^ffl«:l55±-r « C fc a^T? * 5 0 
[004 5] «±T»«, ^««X-rX^<OROM^«tC 
40 m# I D*E«lLfc*«» JttUM^t R A MflMlClBft-9- 
5Ctt-J?f5 0 RAM|iiS^i:*3V^T^,R0MS«EO* 
*ii<Bt«**, LfrU RAM^«c<D«^tcti 

^K^-&573)*i:bTti, S«±tc»figLfcl^K«» 
(7t;l/7rX7xy#SH) fC/vf/<7-0l/—' 9% 
««M*UT«l«<fc««*T?J«lb, Ufrftft, ^ffltT 

50 9, «»ft»»ttaKWOTjS!te«ii"r«o fit±» *» 
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[0 0 4 6] 

mmr Fuxicjsufcy? f ^xTf^siEttrsiH 

bX £ ©*|R©»jSBi#*#«K M#iSW« fcV7h«> 
^SJf^fctty^h^xTO^^fFSU ^-&€>f§ 

»>xT**ff??*-f. ne-^iteKtttcao^iEne- 

0*5x**ffiT?y7F^xr*ntf-Lft*^ ntf 
-ftfcfettsnar Fuxfcwar fi^x 

*fcfetfS*rj£BI«i:aftS«fc5t«:LteA^6, DO S3 
v y F <t 0 y 7 F V x 7 * n tf - L T fe 3 tf - L fe y 
7F^x7£rHfre£1\ yy F^xT^iEnif-^ 

[0 0 4 7] Mfc. JS*tfe»S»a7FUXf:1ftii7 
Fl/X©liBffi*^iea#«&Sv^iBJlfc&6&v^J:5 

7 F 1/Xi:ii7 F 1/X k O J*JS*JS*fcfe»S3*jSil 

FUXfcWIT FUX©#*BS«*-fe^*#ffl"e»l 

U K^W-b^^co^-fe^^fcy^h^xTtO-ffi* 

0»S7FUX*#S#£<fc5fcLTVS) 0 CtUcJ; 

F £ x T^tTSBSlt-r 5 C t £o 

[0048] st, *aBafc±ntf, 
oiE#-fe^^c«{£i D*fE»-r«i:ttfc:, yyF^x 

U a«^-Fti3V^T»«ci D«*E»«nfciE«'fe^ 

5 y y f ^ x r ^mmr> r n e-flfcKSf a *£\ 
Di:l4^is? 0 ccosm. yyF^ 



(10) «fM¥ 7-2 6 2 00 1 

ffi^Hr- Ffc LTHuIEIEm-tr^^i Ox-^^S?*W 
U R-r-*A^y7F^x7tc^AD*tiTV^5Jg*<D!K 

Ft LTV 7 FtfxTO^ftfcttSU ^-Sfe 

yy F^x7*S*^6ffiO'r^X^ti:^]Efc3tf 
-LTfeKV7 F^xT^^tr?*^ 3t?—*^K« 

[0049] *$£Wic&n^ ytrjxtcDMfci 

I D£H#(DI DfcHS^S * 5 

*fV7 F ^ x 7cO^IEffiffl^l55ih-ra C k #T?#S<, 

[01] *««OB31KWH (Ml) TSSo 
[0 2] 4^fiOH01KfiH ff©2) -P*« 0 
[0 3] ^XfAIiit^So 

[0 4] ^xfAoiM«@*e^§ 0 

20 [05] 3tf-fX?(DitfKflBT*5o 
[0 6] KiB«liiOSiWB|-e*5o 
[0 7] f*>rU^FU«BfiWWia-e*So 
[08] 7r^;MSBIliB8"eS*o 
[09] si*ss«oy7F«>xr««H-e«*o 
[01 o] ^m-mmr Fisxottj&v--7j\/<Dmjim 

[011] tt*\£-ffi±mm<Dffitim-e$>& 0 
[012] ntf-^^x^ic^nta^jBi-sssr Fbx 

30 [013] — )R01B*fc3if— r-rx^fcjottSWffi- 
[01 4] S2SaSMOV7h^xT«J«H-e*So 

[015] mzmmmi^f^mm-mmT h*u7,<D^ 

[016] )tf ^ X*^*OlW-«ra7n y ^7 F 1/ 
X^^-:/;l^tB$0T*££o 
[017] ^WO^ZO^iEritf-KihfflaoaEtiH 

[018] atf-7VX^OfiS-%H7FUX<Dm 

[01 9] — |ficDJg*fc3lf—r>rX^fci3»S«fa- 
HH7 F UXO»jSx-^;l/OKWBI"e*So 
[02 0] *»BB<D»3 0H3Sliff!lflKffiHT&ao 
[02 1] *»W©*3ll«M©^iE3if-l»iiJB«0 

[02 2] b?y F»«»ffiOKWia-e*So 
[02 3] S4»Wgt^§o 

1 • • *U^;1/OK«fflM* (K#) 
50 2 • • I D#IES*ft5IE1iJ-te** 
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